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57} ABSTRACT

In applying a specimen to a carrier pre-wetted with an
electrolytic solution, the disclosed applicator electri-
cally measures the wetness of the carrier and controls
the application of the specimen to the carrier based on
the thus detected wetness so as to ensure uniform appli-
cation of the specimen to the carrier.

S Claims, 3 Drawing Figures
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1
SPECIMEN APPLICATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention
This invention relates to a specimen applicator, and

more particularly to an applicator suitable for an elec-

trophoretic analyzer for apply serum to a carrier wetted
with a buffer solution. | -
. 2. Description of the Prior Art -

A typical electrophoretic analyzer of the prlor art
includes a wetting station to wet a carrier and a serum-
applying station to apply serum on the thus wetted
carrier. The wetness of the carrier at the serum-apply-
ing station varied depending on the ambient moisture
and the operating conditions of wetting rollers at the
wetting station, which conditions are susceptible to
fluctuations as time elapses. Since the absorption of the
- serum by the carrier depends on the wetness of the
carrier, the serum cannot be applied uniformly when
the wetness of the carrier fluctuates. Thus, the electro-
phoretic analyzer of the prior art has shortcoming in
that the accuracy of the analysis tends to be low due to
the aforementioned difficulty in achieving the uniform
application of the serum.

SUMMARY OF THE INVENTION

‘Therefore, an object of the present invention is to
provide the above referred difficulty and shortcoming
of the prior art, by providing an improved specimen
applicator which ensures uniform application of a pre-
determined amount of specimen onto a carrier, so as to
facilitate accurate analysis of the specimen.

To fulfill the object, a specimen applicator according

to the present invention uses a wetting means to wet a
carrier with a certain electrolytic solution, an applying

means to apply specimen such as serum onto the thus

wetted carrier, a detector to detect electric resistivity of
the carrier so as to generate an electric signal represen-
tingwetness of the carrier as determined by the thus
detected electric resistivity thereof, and a control means
to control the application of the specimen onto the
carrier based on said electric signal from said detector
SO as to always apply a certain amount of the specnnen
to said carrier in a uniform fashion. |

'BRIEF DESCRIPTION OF THE DRAWINGS

For a better understanding of the invention, reference

is made to the accompanying drawings, in which:
'FIG. 1 1s a schematic perspective view showing es-

sential portions of an electrophoretlc analyzer of the
prior art; |

FIG. 2 is a graph showing the relatmnshlp between
the wetness and electric resistivity of a carrier, to illus-
trate the principles of the present invention; and

FIG. 3 1s a schematic diagram showing the formation
of a specimen applicator according to the present inven-
tion. |

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Before entering the details of the invention, a typical
electrophoretic analyzer of the prior art will be briefly
reviewed by referring to FIG. 1. A carrier 1 made of a
cellulose acetate membrane or the like is wetted by a
buffer solution 2 at a wetting station A having rollers 3
impregnated with the buffer solution. The wetted car-
rier 1 1s forwarded to a serum-applying station B having
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a plurality of serum applying ends 4. The applying ends
4 are adapted to absorb the serum from a serum vessel
(not shown) and apply the absorbed serum onto the
carrier so as to formlinear tracks of the serum thereon.
A cover 5 encloses the serum-applying station B to
maintain desired atmospheric conditions therein.

In the conventional electrophoretic analyzer of FIG.
1, the time from the moment when the carrier 1s wetted

at the wetting station A until the applying end 4 comes
in contact with the carrier is set at a certain length, and
the duration of keeping the applying end 4 in contact
with the carrier 1 is also set at a certain length. How-
ever, the wetting conditions of the carrier 1 when it 1s
forwarded to the serum-applying station B cannot be
kept constant, because the ambient humidity varies and
the operative conditions of the wetting rollers 3 at the
wetting station A also very as time elapses. Whereby,
the ability of the carrier 1 to absorb the serum when the
applying ends 4 come in contact with the carrier 1 at the
serum-applying station B fluctuates, so that the applica-
tion of the serum tends to be uneven, resulting in an
inaccurate analysis.

The principles of the present invention will now be
explained by referring to the graph of FIG. 2. In the
graph, the ordinate represents the wetness and the elec-
tric resistivity of a carrier, while the abscissa represents
the duration of exposing the carrier wetted with a buffer
solution 1n air. The point C of the graph represents the
wetness of the carrier which is fully wetted by the
buffer solution. If the fully wetted carrier is exposed to
atr at time Tg, the wetness of the carrier becomes
smaller as the time elapses. The curves(D)(2) and@)show
different rates of the wetness reduction depending on
the humidity of the air. More particularly, when the
humidity of the air is low, the carrier tends to get dried
quickly, so that the wetness reduction 1s also quick as
shown by the curve@ On the other hand, when the
humidity of the air is high, the wetness reduction be-
comes slow as shown by the curve(d).

The carrier is generally made of a thin membrane-like
member, e.g., a porous membrane such as a cellulose
acetate membrane. Accordingly, when the carrier 1s
dry, its electric resistivity is close to that of electric
insulating material, but when the carrier is wetted by a
buffer solution which is an electrolyte, the electric resis-
tivity of the carrier is reduced. The point C' of the
graph of FIG. 2 shows the electric resistivity of the
carrier when being fully wetted by the buffer solution,
so that the electric resistivity of the point C' corre-
sponds to the wetness of the point C. If the carrier
having the electric resistivity C’ is exposed to air at time
To, the electric resistivity of the carrier gradually in-
creases contrary to the variation of the wetness as
shown by the curves@ ,@', and@’ , Which curves corre-
spond to the aforementioned wetness reduction curves
) and(3). It is noted that the curves@),(2), and(@

D

are substantially symmetrical relative to the curves (1)
(), and (3)with respect to the line Y of FIG. 2.

If the optimal wetness of the carrier for application of
the serum thereon is assumed to be P in FIG. 2, the
tlmlng for applying the serum becomes T, T, or T3 for
the air humidities of the curves@@ an@ respectively.
On the other hand, the aforementioned wetness P corre-
sponds to the electric resistivity P’ of the graph. Thus,
the best timing for application of the serum can be de-
termined by detecting the electric resistivity P’, and the
control of the application of the buffer solution based on
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the detection of the electric resistivity of the carrier will
always ensure uniform application of a certain amount
of the serum. | | - |
FIG. 3 is a schematic block diagram showing the
formation of a specimen applicator according to the

present invention. An applying end 11 secured to an
arm 12 absorbs and holds the serum to be applied. The

arm 12 engages a cam 14 secured to the output shaft of
a motor 13, so that the rotation of the cam 14 driven by
the motor 13 causes the arm 12 to move vertically to-
gether with the applying end 11 secured thereto in such
a manner that, when the applying end 11 is at the lowest
position thereof, the lower tip of the applying end 11
comes in contact with a carrier 15 wetted by a buffer
solution (not shown in FIG. 3). A pair of electrically
conductive contact terminals 16 and 17 with a predeter-
mined spacing therebetween are secured to an electri-
cally insulating holder 18. The holder 18 is vertically
movable and controlled 1in such a manner that, when the
wetted carrier 15 comes to rest at a certain position of
the serum-applying station, the holder 18 descends until
the lower tips of the paired contact terminals 16 and 17
held thereby come in contact with the wetted carrier
15. The paired contact terminals 16 and 17 are con-
nected to a resistance sensing-comparing circuit 19. The
resistance sensing-comparing circuit 19 applies a prede-
termined voltage across the paired contact terminals 16
and 17 to cause an electric current to flow through the
carrier 15 and senses a voltage drop, e.g., a DC voltage
drop, caused by said electric current, which voltage
drop corresponds to the electric resistivity of the car-
rier. At the same time, the circuit 19 compares the thus
sensed voltage drop with a reference voltage corre-
sponding to that electric resistivity (the point P’ of FIG.
2) which represents the optimal wetness of the carrier
for application of the serum. When the aforementioned
voltage drop coincides with the aforementioned refer-

ence voltage, a coincidence signal is delivered from the

circuit 19 to a control circuit 20. The potential applied
across the paired contact terminals 16 and 17 can be a
DC voltage as described above, or it can be an AC
voltage in order to prevent the electrolytic buffer solu-
tion to wet the carrier 15 from causing polarization. The
control circuit 20 controls the driving action of the
motor 13, based on the coincidence signal from the
resistance sensing-comparing circuit 19, so as to control
the operation of applying the serum to the carrier.
Whereby, the serum can be applied to the carrier 15
when the wetness of the carrier is optimal, so that uni-
form application of a certain amount of the serum onto
the carrier 15 can be always ensured. The control of the
application of the serum can be effected in either of the

following two ways; namely, a control by keeping the

applying end 11 in contact with the carrier 15 to apply
the serum thereon until the electric resistivity of the
carrier 15 reaches a certain desired value, so as to com-
plete the serum application by separating the applying
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end 11 from the carrier 15 when the aforementioned
desired value of the electric resistivity is reached; or
another control by bringing the applying end 11 into
contact with the carrier 15 when the electric resistivity

of the carrier 15 reaches a certain desired value, so as to
kKeep the applying end 11 in contact with the carrier 15
for a certain predetermined period to apply the serum to

the carrier 15. With either of the aforementioned two
controls, a certain amount of the serum can be uni-
formly applied to the carrier 15. However, in the case of
the latter control of serum application, it is preferable to
let the applying end 11 to absorb the serum immediately
before the electric resistivity of the carrier 15 reaches
the desired value, in order to prevent the serum held at
the tip of the applying end 11 from getting dried.

As described in the foregoing, the present invention
provides a specimen applicator which can always apply
a certain amount of specimen on a carrier in a uniform
fashion, whereby desired analysis of the specimen can
be accurately effected. | |

It should be understood that the present invention is
not restricted to electrophoretic analyzers, but the in-
vention can be utilized in a wide variety of apparatuses
wherein certain specimens are applied or attached to
carriers wetted by an electrolytic solution.

What is claimed is:

1. A specimen applicator comprising a wetting means
to wet a carrier with a certain electrolytic solution, an
applying means to apply a specimen onto the thus wet-

ted carrier, a detector to detect electric resistivity of the

carrier SO as to generate an electric signal representing
wetness of the carrier as determined by the thus de-
tected electric resistivity, and a control means to con-

-trol the application of the specimen onto the carrier

based on said electric signal from said detector so as to
always apply a certain amount of the specimen onto said
carrier in a uniform fashion.

2. A specimen applicator as set forth in claim 1,
wherein said specimen is serum.

3. A specimen applicator as set forth in claim 1,
wherein said control means 1s adapted to cause said
applying means to apply said specimen onto said carrier
until the electric resistivity of the carrier reaches a pre-
determined value, '

4. A specimen applicator as set forth in claim i,
wherein said control means is adapted to cause said
applying means to start the application of the specimen
onto the carrier when the electric resistivity of the car-
rier reaches a predetermined value and to continue said
application for a predetermined period. . |

5. A specimen applicator as set forth in claim 1,
wherein said control means is adapted to cause said
applying means to hold said specimen in a manner ready
for application to the carrier when the electric resistiv-

ity of said carner reaches a predetermined value.
| XK ¥ x *® )
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